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[57] ABSTRACT

The present invention relates to a method for the pro-
duction of vinyl chloride polymerizates by emulsion
polymerization. The obtained polymerizate is suitable
for the production of plastisols having very low viscos-

ity.
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PROCESS FOR PRODUCTION OF VINYL
CHLORIDE POLYMER USING ALCOHOLS

This 1s a continuation ef apphcatlen Ser. No 701 715 5
filed July 1, 1976 now abandoned.

BACKGROUND

Vinyl chloride polymerizates prepared by emulsion
polymerization are mainly used for the preparation of 10
plastisols, i.e. dispersions of the polymerizate in plasti-
cizers. These plastisols or pastes are widely used in
moulding processes, e.g. slush moulding, rotational
casting, 1n coating processes, e.g. dipping, spread coat-

ing, or for the 'pmduction of cellular products. The 1°

desired products are obtained by gelation of the plasti-
sol, which can also contain stablllzers, fillers, plgments,
ete through heating. - o - |

The stablllty of these plastisols istoa great extent
dependent on the average particle size and the particle
size distribution of the polymerizate. It is essential that
the plastisol have a low initial viscosity and only a slow

In the emulsion polymerlzatlon the monomer or the
mixture of monomers is dispersed in water to a droplet
size within the range of 10 to 30 um by means of an
emulsifier and the polymenzatlen is carried out with
water soluble initiators. The initiator decomposes at the
polymerization temperature formlng water-soluble rad-
icals. These react with a monomer molecule dissolved
in the aqueous phase and radicals of eligomers are
formed. At a certain chain length the growing polymer
chain is precipitated and particles, which are stabilized
by a water-soluble emulsifier, are fermed ~After this
initjation phase the pelymerlzatlon proceeds in the mon-
omer swelled partleles If the emulsifier content of the
aqueous phase is above the critical micelle concentra-
tion the initiation can on the other hand occur in mo-
nomer-contalmng micelles. Hereby are formed polymer
particles in which the polymerlzanon then proceeds. 4
The obtained polymerizate is in the form of latex and is
isolated by breaking the latex or by evaporatlon in.a
spray drier or on a roll drier.

Vinyl chloride polymerizates prepared accordmg to
this process generally have a relatively narrow particle 45
size distribution and the primary particles have a very
low diameter with the result that plastisols produced
from these polymerizates show a very high viscosity
and their application fields are thus very much re-
stricted. In order to obtain plastlsols having suitable sg
viscosity properties. @nd ageing properties it is often
necesSary to mix polymerizates of different particle
sizes. Another method which has been technically ap-
plied is to carry out the emulsion polymerization in the
presence of a seed latex whereby a broader particle size 55

range, and thereby a lower v1se051ty of the paste 1S
obtained. |
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THE PRESENT INVENTION

Aeeordlng to the present invention it has been found 60
that 1t 1s possible to produce a vinyl chloride polymeri-
zate having a comparatively large particle size and
broad particle size distribution using the emulsion poly-
merization . technique. These polymerizates result in
pastes or plastisols having low initial viscosity and low 65
viscosity even after storage. This is achieved by using a
particular dispersion process in combination with the
| util,izatien of water-soluble organic initiators.
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- It 1s characteristic of* the present process that the
dlspersmg of the monomer or the mixture of monomers
is carried out in a predispersion of water, at least one
water soluble emulsifier and at least one aliphatic alco-
hol having 14 to 24 carbon atoms, said predispersion
being obtained by mixing the components at a tempera-
ture at or above the melting point of the alcohol, where-
after the polymerization is carried out by utilization of
water-soluble organic initiator. The polymerization is
carried out in a known manner with agitation of the
obtained monomer-waterdispersion at an elevated tem-
perature and an elevated pressure.

The predlspersmn of water, emu151ﬁer and alcohol
can be prepared in any suitable manner, preferably in
the polymerlzatlon autoclave. The obtained predisper-
sion 1s stable even at temperatures below the melting
point of the alcohol and preparation thereof outside the
polymerization autoclave is thus possible. The order of
charging is arbitrary and the alcohol can thus be added
to a warmed mixture of water and- emulsifier or the
emulsifier can be added to a warmed mixture of water
and alcohol. No unusually high speed of agitation for
the preparation of the predispersion is required, but
moderate agitation can be used, e.g. the speed normally
used at the polymerization of vinyl chloride.

It is essential that the temperature during the prepara-
tion of the predispersion be kept at or above the melting
point of the vinyl chloride or the monomer-mixture. In
order to facilitate the dispersion. process the alcohol is
preferably added to the warmed water in melted form.
It 1s likewise essential that substantlally all the alcohol
has been dispersed 1n the aqueous phase before charglng

the monomer or the mixture of monomers, this in order
to avoid dissolution of the alcohol in the monomer. In

that case a vinyl chloride polymerlzate hawng the de-
sired properties is not obtained. |

The alcohol used at the prearation of the predisper-
sion is an aliphatic alcohol having' 14 to 24 carbon
atoms, preferably 16 to 20 carbon atoms. The aliphatic
group can be straight or branched and optionally can
contain inert substituents which do not inerfere with the
polymerization. The melting point of the alcohol should
be within the range of 40° to-90° C., preferably 45° to
70° C. As examples of suitable alcohols can be men-
tioned myristyl alcohol, cetyl alcohol, stearyl alcohol
and dodecanol. The amount of alcohol should be within
the range of 0.2 to 2 percent by weight, preferably 0.4 to
1.5 percent by weight, based on the monomer or mono-
mer mixture. . |

According to the present 1nvent10n it has surprlslngly
been found that initiation of the polymenzatlon must
occur by means of water-soluble orgamc initiators. Uti-
lization of inorganic initiators results in polymerlzates_
which during the production of pastes give unaccept-
ably high viscosities. As examples of water-soluble or-
ganic init1ators can be mentioned hydrOperomdeS such
as methyl ethyl ketone peroxide, 1-hydroxy-1-
hydroperoxy-di-cyclohexyl peroxide, cumene hydro-
peroxide, tert.-butyl hydroperoxide, peroxides such as
tert.-butyl cumyl peroxide and water-soluble azo com-
pounds. Preferably the hydroperoxides are used. In the
present application hydrogen peroxide is also consid-
ered as an organic hydroperoxide. The amount of initia-
tor should be within the range of 0.01 to 0.5 percent by
weight, preferably 0.03 to 0.2 percent by weight, based
on the monomer or the monomer-mixture. The pH of

- the polymerization medium is adjusted in a known man-

ner in order to obtain water solubility of the initiator.
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~ Any known emulsifier for the emulsion polymeriza-
tton of vinyl chloride can be used in the present process.

As examples of suitable water-soluble emulsifiers can be

mentioned: alkylpyridinum salts, quarternary ammo-
nium compounds, alkali or ammonium salts of alkyl-sul-
fate, alkylsulfonate, alkylethersulfate, alkylarylsulfon-
ate, fatty acids etc. The alkyl part of these compounds
should have a carbon chain, preferably straight, con-
taining more than 10 carbon atoms, preferably 12 to 22
carbon atoms. The amount of emulsifier should be

within the range of 0.3 to 2 percent by weight, prefera-

bly 0.5 to 1.5 percent by werght based on the monomer
or the monomer mixture.

'As examples of ethylenically unsaturated compounds
suitable for copolymerization with vinyl chloride can be
mentioned: alkenes, vinyl acetate,. vinylidene chloride,
acrylic and methacrylic acids or their esters and nitriles,
vinyl esters and maleic or fumaric acid, as: well as their
esters and anhydrldes : ,

- Polymerization is carried out aecordmg to known
techniques for the emulsion polymerization of vinyl

chloride and optional comonomers at temperatures

within the range of 40° to 70° C. preferably 35° to 60° C.
and at a pressure corresponding to the saturation pres-
sure of the vinyl chloride or the monomer mixture. The

polymerization can, if desired, .be carried out in the

- presence of a seed-latex, which in that case 1s added
after the preparation of the predispersion.

- After polymerization to the desired degree of conver-
sion the polymerizate can be isolated in any suitable

manner, e.g. by breakmg the latex or by evaperatlng In

a spray drier on a roll drier.

The invention is further 1llustrated by the follewrngi 35

examples which, however, are not intended to limit. the
scope of the invention. In the examples percent and

parts relate to percent by weight and parts by werght.

respectively, unless otherwise stated.
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EXAMPLE | (COMPARATIVE EXAMPLE)

In a 14 1. autoclave provrded with anchor agltator
vrnyl chloride was polymerized in water emulsmn ac-
cording to the following receipe: |
viny! chloride: 100 parts
distilled water: 197 parts
sodium lauryl sulfate: 1 part
cetyl alcohol: 1.1 parts
potassium persulfate: 0.25 parts |

~ Water and sodium lauryl sulfate were agitated at 180
rpm at a temperature of 53° C. Melted cetyl alcohol was

~ added to the system and after 15 minutes of agitation the
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system was evacuated and vinyl chloride charged. The

temperature was lowered to 50° C. whereafter potas-
sium persulfate (dissolved in water) was added and the
polymerization started. After 7 hours the pressure in the

autoclave had falled to 0.6 MPa and unreaeted vinyl

chloride was then blown off.

The obtained latex had a prrmary partrcle size sub-
stantially within the range of 0.5 to 1 pm. |

‘The latex was dried in a laboratory spray drier
equipped with a wheel rotating at a high speed.

100 parts of the polymerizate were mixed with 60
parts of dioctyl phthalate and 2 parts of Irgastab BC 206
(A Ba/Cd-stabilizer). After 24 hours the viscosity of the
paste: was measured according to Brookfield. The ob-
tained paste viscosity was 120 Pas. (Spindle 6, 10 rpm).
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- 1-hydroxy- 1-hydrOperexy-dr-eyclohexyl

4
. EXAMPLE 2.

Vinyl ehlerrde 'was . polymerrzed in water emulsion
according to the following receipe:
vinyl chloride: 100 parts
distilled water: 150 parts-
sodium lauryl sulfate; 1.2 parts
cetyl alcohol: 1.1 parts ;
methyl ethyl ketone hydr()peroxrde (MEKP) 0. 041

- parts -

Water and 0.5 parts of sodlum lauryl sulfate were
agitated at 180 rpm at 53° C. Ammonia was added to
adjust the pH of the system to about 9. Melted cetyl
alcohol was added and after 15 minutes of agitation the
systen was evacuated and 75 parts of vinyl chloride
were charged. The temperature was lowered to 50° C.
and MEKP. (0.021. parts) dissolved in methanol (0.04
g/ml) was then added. After a pelymenzatron time of 3
hours an additional 0.020 parts of MEKP were added.
When the pressure had fallen to 0.7 MPa 0.7 parts of
sodium. lauryl sulfate and 25 parts of vinyl chloride
were added After a polymerizatron time of 6 hours the
pressure in the autoclave had. fallen to 0.6 MPa and
unreacted vinyl chloride was then blown off.

The obtained latex had a primary particle size sub-
stantially within the range of 0.5t0.1.2 um.

A paste was prepared In the same manner as in exam-

ple 1. The paste vrscesrty aceordlng to Brookfield (after
24 hours) was 13 Pas. |

EXAMPLE 3

Example 3 was earrred out aeeordrng to Examﬂe 2
with the exeeptren that 55 parts of vinyl chloride were
eharged in the first step. The obtained latex had a pri-

mary particle size substantially within the range of O 4
to 0.9 pm and the paste v1se051ty was 24 Pas |

EXAMPLE 4

' Vinyl chloride was polymenzed in water emulsron
according to the following reerpe |
vinyl chloride: 100 parts
distilled water: 160 parts |
ammonium stearate: 1 part
cetyl alcohol: 1.1 parts = |
- perexide'

(CHP): 0.041 parts - '

The process of- Example 3 was repeated but’ with
utilization of CHP as initiator and ammonium stearate
as emulsifier whereby 0.66 parts of ammonium stearate
were charged at the start of the polymerization. The
primary particle size of the latex was 0.5 to 1 S p.m and
the paste vrseesrty was 22 Pas |

EXAMPLE 5

Vinyl chlorlde was polymenzed in water emulsron
according to the following receipe: - 3
vinyl chloride: 100 parts
distilled water: 190 parts . .
ammonium laurate: 0.9 parts

~cetyl alcohol: 1.0 part

CHP: 0.06 parts S | -
The pH of the system was adjusted to 9 wrth ammo-

nia and otherwise the process of Example 1 was fol-

lowed with the exceptlon of the emuls1ﬁer and the lnltl-

__ator system.

- The initiator was added in two batches 0 04 parts at
the start of the polymerization and 0.02'parts after a:
polymerization time or 3 hours. The primary -particle
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size of the latex was substantially within the range of 0.5
to 1.3 pm.

The obtained paste viscosity was 16 Pas.

EXAMPLE 6 5

Example 6 was carried out in accordance with Exam-
ple 5 except that 1.5 parts of cetyl alcohol were added.
The primary particle size of the latex was substantially
within the range of 0.5 to 1.3 um.

The obtained paste viscosity was 11 Pas.

EXAMPLE 7

Vinyl chloride was polymerized in water emulsion
according to the following receipe:
vinyl chloride: 100 parts
distilled water: 190 parts
sodium laurylethersulfate: 0.9 parts
cetyl alcohol: 0.55 parts
MEKP: 0.06 parts
Example 7 was carried out in accordance with Exam-
ple 5 but sodium laurylethersulfate was used instead of
ammonium laurate, MEKP instead of CHP and the
amount of cetyl alcohol was reduced to 0.55 parts. The
primary particle size of the latex was 0.5 to 0.9 pum.
The obtained paste viscosity was 10 Pas.

EXAMPLE 8

Example 8 was carried out in accordance with Exam-
ple 7 but the amount of cetyl alcohol was increased to
1.1 parts. The primary particle size of the latex was
between 0.5 and 0.9 pm.

The obtained paste viscosity was 10 Pas.

EXAMPLE 9

Vinyl chloride was polymerized in water emulsion
according to the following receipe:
vinyl chloride: 100 parts
distilled water: 190 parts
sodium pentadecysulfonate: 0.8 parts
cetyl alcohol: 1.0 part
CHP: 0.06 parts

The process of Example 8 was repeated but sodium
alkylsulfonate was used instead of ammonium laurate
and the amount of cetyl alcohol was reduced to 1.0 part.

The primary particle size of the latex was substantlally
between 0.2 and 1.0 um.

‘The obtained paste viscosity was 20 Pas.

What 1s claimed is: |

1. In the known emulsion polymerization process for
the preparation of vinyl chloride polymers, suitable for
the production of plastisols, by heating a water disper-
sion of vinyl chloride and 0-20 percent of at least one
other ethylenically unsaturated copolymerizable mono-
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mer in the presence of a water-soluble initiator, wherein
the improvement which comprises:

(a) that said monomer or monomers are added to a
pre-dispersion of said water, emulsifier and alcohol
which have been prepared by mixing the compo-
nents at a temperature at or above the melting point
of said alcohol, and |

(b) that said polymerization is carried out by using a
water-soluble organic initiator.

2. The method which comprises:

(a) forming a predispersion of
(1) water,

(2) at least one water-soluble emulsifier, and

(3) at least one aliphatic alcohol containing be-
tween 14 and 24 carbon atoms,
said predispersion being obtained by mixing the
above components (1), (2) and (3) at a tempera-
ture at or above the melting point of said alcohol,

(b) admixing said predispersion with
(1) vinyl chloride monomer,

(2) 0-20% by weight of at least one other
ethyleneically unsaturated copolymerizable
monomer, and

(3) at least one water-soluble organic polymeriza-
tion initiator, o

(c) carrying out emulsion polymerization according
to the known emulsion techniques, and

(d) recovering a polymerizate suitable for the produc-
tion of plastisols.

3. A method according to claim 2 wherein said other
copolymerizable polymer is selected from the group
consisting of vinyl acetate, vinylidene chloride, acrylic
and methacrylic acids and their esters and nitriles, vinyl
esters, and malic or furamic acid as well as their esters
and their anhydrides.

4. A method according to claim 2 wherein the only
monomer 1s vinyl chloride monomer.

S. A method according to claim 4 wherein said water-
soluble organic polymerization initiator is selected from
the group consisting of hydrogen peroxide, methyl
ethyl ketone peroxide, 1-hydroxy-l-hydroperoxy-di-

-~ cyclohexylperoxide, cumene hydroperoxide, tertiary-

butylhydroperoxides and water-soluble azo com-
pounds.

6. A method according to claim 4 wherein said poly-
merization initiator is 1-hydroxy-1-hydroperoxy-di-
cyclohexylperoxide.

7. A method accordmg to clalm 4 wherein said poly-
merization initiator is 1-hydroxy-1-hydroperoxy-di-
cyclohexylperoxide.

‘8. A method according to claim 4 wherein said emul-
sifier is selected from the group consisting of alkyl pyri-
dinium salts, quaternary ammonium compounds, alkali
or ammonium salts of alkyl sufates, alkyl sufonates,

alkyl ether sufates, alkyl aryl sulfonates, and fatty acids.
. * * % %
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